Study attempts to measure the efficiency level and its determinants of a sample of microfinance institutions operating in India by applying stochastic frontier approach for unbalanced panel of 40 microfinance institutions for the 2005-08. It has been found that mean efficiency level of microfinance institutions is quite low but it increases over the period of study. Age of microfinance institutions is positive determinant of efficiency level but size does not matter much. Higher outreach is associated with higher efficiency which negates the general perception of trade off between outreach and efficiency. Microfinance institutions operating in southern states are more efficient than their counterparts. It has been found that regulated microfinance institutions are less efficient.
Introduction
Despite wide expansion of banking network in the country a sizable section of India's population still remains outside the ambit of formal banking system. Poor masses of the country still depend on Informal credit sources for credit requirement at exorbitant terms and conditions. Insufficiency of formal Banking system in provided credit to poor and exploitative terms and conditions of informal credit market paves the way for emergence of microfinance in India. Two different concepts of microfinance viz. SHG-Bank Linkage Program and Microfinance Institutions (MFIs) have been emerging in India. Though the microfinance scenario in India is dominated by SHG-Bank Linkage Program, services offered by microfinance institutions also experiences tremendous growth during recent years. Thousands of microfinance institutions are offering financial services in different part of the country but it is generally believed that only few are performing well. On the one hand some successful microfinance institutions are servicing large number of clients and making profit without any subsidy and grants most of the microfinance institutions depends heavily on donor subsidies. Efficient functioning of these microfinance institutions is critical for long run sustainability 3 . Some people argue that future outreach 4 critically depends on achieving financial sustainability of the micro-finance institution.
Firm performance is judged using the concept of economic efficiency. Economic efficiency of any firm (microfinance institution) has two components (i) technical efficiency (ii) allocative efficiency (Farrel, 1957) . Technical efficiency refers to the ability and willingness of any firm to maximize output with a given set of inputs while allocative efficiency refers to the ability and willingness of a firm to use these inputs optimally given the input prices. Measurement of these components is useful in following ways. a) They facilitate comparisons (relative efficiency) across similar economic units.
b)
If measurement reveals variations in efficiencies among firms further analysis can be undertaken to identify the factors responsible for the variations. c) Identification of such factors is valuable for policy formulation for improvements of efficiencies.
In view of above discussion the objectives of the current study are I.
To benchmark the best practice MFIs by assigning them ranks in order of their efficiency level.
II.
To determine the factors responsible for the variation in efficiency level.
Identification of such factors will help other microfinance institutions to increase their efficiency level.
Rest of the paper is organized as follows. Second section depicts the methodological framework of the study and describes the stochastic frontier model for panel data in general. Third section gives data sources, variables included in the model and empirical model used in the study. Fourth section discusses the results of the study.
Fifth section concludes the findings of the study.
Methodological Framework
Output oriented technical efficiency 5 shows the firms ability to obtain maximum output from a given amount of inputs. Neoclassical Economist assumes full technical efficiency while specifying the production function of firms but in reality a gap exists between theoretical assumption of full technical efficiency and empirical reality.
Technical inefficiency affects allocative efficiency and a negative cumulative effect on economic efficiency operates. Hence the concept of technical efficiency is important for the better performance of the economic units. Technical efficiency is measured by the distance a particular firm is from the production frontier. A firm that 5 There are two different concepts of technical efficiency, output-oriented and input-oriented technical efficiency. This paper uses the first concept i.e. output oriented. Input oriented technical efficiency refers to firm's ability to minimize inputs from a given amount of output. sits on the production frontier is said to be technically efficient. The concept of technical efficiency is important to firms because their profit depends highly upon their value of technical efficiency.
The concept of production frontier begins with the celebrated work of Farrel (1957) who provided a measure of productive efficiency as well as definition of production frontier. Two different methods for measuring production frontiers viz. deterministic frontier approach (data envelopment analysis and free disposable hull etc.) and parametric approaches (stochastic frontier approach) have been widely used in the empirical literature. Both approaches have their own merits and demerits. Superiority of one method over other is still unsettled debate in empirical literature. Stochastic frontier approach (SFA) utilized in the current study has at least two advantages over nonparametric approaches. First, nonparametric methods assume that the variations in firm performance are all attribute to inefficiency. This assumption is problematic as it ignores the measurement errors, omitted variables and exogenous shocks in the measurement. Second, hypotheses testing can be carried out for the parameters estimated by parametric methods (SFA). Main disadvantage of using parametric methods is that they impose functional form on the data and efficiency measurement highly dependent on whether or not the functional form represents the true model.
The original specification of stochastic frontier production function was given by Aigner, Lovell and Schimdt (1977) for cross sectional data which had an error term with two parts one for random effects and another for technical inefficiency. Most of the studies use two stage estimation methods, first estimating frontier production function and obtaining predictive efficiencies of firms and then estimate inefficiency effect model in the second stage in order to identify the determinants of variations in efficiencies among firms. Kumbhakar, Ghosh and McGuckin (1991) and Reifschneider and Stevenson (1991) proposed stochastic frontier model for cross sectional data that simultaneously estimate the parameters of both the stochastic frontier and the inefficiency model. Study uses the Battese and Coelli specification (1995) for panel data which may be expressed as:
x it is a vector of (1×K) input Variables of i-th microfinance institutions at time t.
β is a vector of (1×K) unknown parameters to be estimated.
V it are assumed to be independent and identically distributed random errors which have normal distribution with mean zero and unknown variance σ v 2 and U it are non-negative random variables, associated with technical inefficiency of production, which are assumed to be independently distributed, such that U it is obtained by truncation (at zero) of the normal distribution with mean it and variance σ 2 . Where it is defined as
z it is (m × 1) vector of variables associated with technical inefficiencies of production of firm.
δ is (m × 1) vector of unknown parameters to be estimated.
W it are unobservable random variables, which are assumed to be independently distributed, obtained by truncation of the normal distribution with mean zero and unknown variance σ such that U it is non-negative (W it ≥z it δ).
We have followed Battese and Corra (1977) specification for variance parameters
The value of γ lies between 0 and 1. Zero value of γ shows that variance of the inefficiency effects is zero and deviations from the frontier are entirely due to noise.
Value γ = 1 indicates that all deviations are due to technical inefficiency.
The technical efficiency of i-th firm at t-th time period is given by
Test of hypothesis are conducted to access the significance of the parameters by imposing restriction on the model. Generalized likelihood ratio statistics (λ) is used to determine the significance of the restrictions imposed upon the model. The generalized likelihood ratio statistics is defined by
Where, L (H 0 ) and L (H 1 ) are the values of the likelihood function under the null and alternative hypotheses, H 0 and H 1 . λ has an approximately chi-square distribution with degrees of freedom equal to the number of restrictions. Under the null hypothesis γ =0, which specifies that technical inefficiency are not present in the model and γ = δ i = 0, which specifies that inefficiency effects are not stochastic, λ has mixed chisquare distribution with the number of degree of freedom equal to the number of restrictions imposed (Coelli, 1995) .
Data and Empirical Specification of the Model
Data used in the study is taken from Mix Market 6 . 
Where, is include to check whether such regional differences exists. Another dummy (=1, if MFI is regulated) is included to access whether regulated MFIs are more efficient. The parameters of stochastic frontier production function (3) and technical inefficiency effect model (4) are simultaneously estimated by maximum likelihood method using the program FRONTIER 4.1 11 developed by Tim Coelli (1996) .
Results and Discussion
Maximum likelihood estimates of the parameters of the Cobb Douglas stochastic frontier production function and the technical inefficiency effects models are reported in table2. (Rhyne, 1998; Christen, 2001; Isern and Porteous, 2006) who gives more importance to the sustainability and efficiency considerations. The finding of our study, there is no trade off between outreach and efficiency in Indian context is important. institutions are working efficiently. Though the efficiency level of microfinance institutions is very low it increases over the period 2005-08. Experience (Age) of the microfinance institution is important determinants of efficiency level but size does not matter much. Our finding also shows that there is no trade off between efficiency and outreach in case of sample of microfinance institutions included in the study. It has been found that significant amount of regional variation exist in efficiency level of microfinance institutions. Microfinance institutions located in the southern states are more efficient than others. Estimated coefficient of another qualitative variable shows that unregulated microfinance institutions are more efficient than regulated.
